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@ A thermoplastic resin composition having good coating affinity is disclosed, which comprises (a) from 20 to 
80 parts by weight of a resin component containing a modified polyolefin resin which has been graft-modified 
with an unsaturated hydroxy group-containing compound or an unsaturated carboxylic acid, (b) from 80 to 20 
pats by weight of a rubber component containing a copolymer rubber, and (c) a functional group-terminated 
oligomer in an amount of from 0.1 to 20 parts by weight per 100 parts by weight of the sum of components (a) 
and (b). 
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FIELD OF THE INVENTION 

The present invention relates to a polyolefin-based thermoplastic resin composition having excellent 
coating affinity and a paint-coated molded product obtained therefrom. More particularly, this invention 
5 relates to a polyolefin-based thermoplastic resin composition which can be coated without the necessity of 
either trichloroethane treatment or primer treatment, and to a paint-coated molded product obtained from 
the composition. 

BACKGROUND OF THE INVENTION 

10 

Polyolefin-based thermoplastic resin compositions show excellent moldabitity in various molding pro- 
cesses, and they are used for interior or exterior parts of transporting means including automobiles and 
vccccic and for various structural materials in various industrial fields such as household electric appliances, 
otfico machines and tools, furniture, living necessaries, miscellaneous goods, and building. A coating is 
If, ottt.>n appliod on molded products of these thermoplastic resin compositions for such purposes as surface 
(^titt-ction an.d coloring. However, since polyolefin-based thermoplastic resin compositions are nonpolar 
ma!..'.ijK ^avlog poor affinity for coatings, various pretreatments are required for the coating of these resin 
c(^.;. Kjt*. G..'nefally known as such pretreatments are primer treatment, corona treatment, and the like. 

Tt., i«if?Hf 'foaiment Is a technique of coating a molded product of a polyolefin-based thermoplastic 
?o f-^rr rf<T>;».«ii„ n with a compound, such as a chlorinated polyolefin, having an affinity for both the 
tf».*rT%- ,4,i<t«r r»-v,n rnmposition and a coating to be applied, thereby to improve the affinity of the molded 

^i.»,.v.-f (-.m,;rs are expensive, and the use thereof necessitates a high-temperature and time- 
ctrfi*. jfn^rv; iVyttQ sicD for solvent volatilization because they contain a solvent in a large amount. The 

25 pi(m«-f trt atm-^n! is aiso disadvantageous in that a pretreatment with a vapor of trichloroethane (TCE) should 
tx.- c .rfvjocttAi t.rf<of to application of a primer so as to improve the adhesion of the primer to the molded 
pioJtxJ T-K.- i*nmc( treatment has these drawbacks and, in particular, the use of TCE is coming to be 
reguLiT^.tj n rtrccnt years because of environmental pollution problems. 

T^»• ccfona discharge treatment is a technique of modifying the surface of a molded product to improve 

30 the ifiir ii» o( the molded product for a coating to be applied. This treatment, however, is disadvantageous 
in ttvii tho molded product is limited In shape and that an investment in the treating equipment is 
necess;ir y 

I- coatings can be directly applied to molded products of thermoplastic resin compositions without 
eithcf ot these treatments, not only a coating process can be shortened, but also coated products can be 

35 provided without using harmful substances such as solvents and TCE. Thus, the direct coating is very 
preferable in that the number of steps can be reduced and equipment investment is unnecessary. 

I: has been attempted to improve the coating affinity of thermoplastic resin compositions, as described 
in European Patent 336780. The European Patent discloses a method in which a mixture consisting of a 
peroxido-crosslinkable oletin copolymer rubber, an olefin-based resin, and a monomer having one or more 

40 amino groups is dynamically treated with an organic peroxide at an elevated temperature and the thus- 
obtained thermoplastic resin composition is blended with an unsaturated carboxylic acid derivative with 
heating. The European Patent also discloses a method in which a mixture consisting of a peroxide- 
crosslinkable olefin copolymer rubber, an olefin-based resin, and an unsaturated carboxylic acid or a 
derivative thereof is dynamically treated with an organic peroxide at an elevated temperature and the thus- 

45 obtained thermoplastic resin composition is blended, with heating, with a monomer having one or more 
amino groups. However, these techniques fail to sufficiently improves coating affinity, and satisfactory 
coating adhesion strength can not be attained. 

A thermoplastic resin composition moditied with a hydroxyl group-containing compound is disclosed, for 
example, in U.S. Patent 4,908,412. This thermoplastic resin composition is prepared by a method in which a 

50 mixture of a peroxide-crosslinkable olefin copolymer rubber, an oletin-based resin, and an unsaturated 
epoxy group-containing monomer or an unsaturated hydroxy group-containing monomer is dynamically 
treated with an organic peroxide at an elevated temperature. However, this reference gives no description 
concerning the coating affinity of the thermoplastic resin composition. 

Further. JP-A-58-191706, JP-A-60-55012, and JP-A-60-55052 (the term "JP-A" as used herein means 

65 an "unexamined published Japanese patent application") disclose a composition comprising a poly- 
propylene modified with an unsaturated hydroxy group-containing compound, and an ethylene-propylene 
copolymer rubber. However, the coating adhesion strength of this composition is not always high. 
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As apparent from the above, when a coating is applied directly on molded products obtained from these 
resin compositions, peeling of the coating film is apt to occur. It is, therefore, difficult to attain a particular 
purpose, such as coloring or surface protection, without a pretreatment such as those described 
hereinabove. 

5 JP-A-4-272938 and JP-A-4-272948 disclose resin compositions having Improved coating affinity, which 

comprise a blend of a polyolefin resin with (i) a hydroxyl group-terminated diene polymer or a hydrogena- 
tion product thereof, or a copolymer of ethylene and a hydroxyl group-containing unsaturated compound, (ii) 
an organotin compound, and (ill) a tertiary amine compound, and further with a styrene-based or olefin- 
based (e.g., ethylene-based) elastomer as an optional Ingredient. However, the coating affinity of these 

10 compositions is still unsatisfactory. 

Coating methods and coated moldings are disclosed In JP-A-3-151768, JP-A-3-1 51769, and European 
Patent 429236. In these references, nonuse of a primer is clearly stated. However. TCE treatment is 
performed in most of these techniques and a satisfactory coated product cannot be obtained by any of 
these techniques without a pretreatment. 

75 

SUMMARY OF THE INVENTION 

An object of the present invention is to provide a polyolefln-based thermoplastic resin composition 
which, after being molded, can be directly coated with a paint, especially a urethane coating without the 
20 necessity of conducting either of TCE treatment and primer treatment, and to provide a paint-coated 
product produced by applying a coating, specifically a urethane coating, on a molded product obtained 
from the composition. 

The present inventors made Intensive studies In order to obtain a thermoplastic resin composition 
having excellent coating affinity. As a result, the above object has been accomplished by a thermoplastic 
25 resin composition which comprises: 

(a) from 20 to 80 parts by weight of a resin component containing at least a modified polyolefin resin 
which has been graft-modified with an unsaturated hydroxy group-containing compound or an unsatu- 
rated carboxylic acid. 

(b) from 80 to 20 parts by weight of a rubber component containing at least a copolymer rubber, and 

30 (c) a functional group-terminated oligomer in an amount of from 0.1 to 20 parts by weight per 100 parts 
by weight of the sum of components (a) and (b). 

DETAILED DESCRIPTION OF THE INVENTION 

35 The modified polyolefin resin contained in the resin component in the present invention is a polyolefin 
resin graft-modified with an unsaturated hydroxy group-containing compound or an unsaturated carboxylic 
acid compound (hereinafter referred to as modifying agent). The modified polyolefin resin is a major 
ingredient for enabling the thermoplastic resin composition of this invention to exhibit good affinity to a 
urethane coating film. 

40 The modified polyolefin resin can be obtained by subjecting an unmodified polyolefin resin to heat 
treatment along with a modifying agent in the presence of an organic peroxide. Illustratively state, it can, for 
example, be prepared by mixing a polyolefin resin beforehand with an organic peroxide and a modifying 
agent by means of a Henschel mixer or other mixing device and then kneading the mixture in an ordinary 
kneading machine, such as a twin-screw extruder, single-screw extruder, or Banbury mixer, with heating. 

45 The kneading temperature varies depending on the kinds of the resin and organic peroxide used, but it is 
generally between lOO'C and 300 'C. 

Examples of the polyolefin resin to be modified include low-density polyethylene, high-density polyeth- 
ylene, linear low-density polyethylene, polypropylene, ethylene-propylene block copolymers, ethylene- 
propylene random copolymers, polybutene, and mixtures thereof. Preferred examples having a high heat 

50 resistance are crystalline polypropylene resins such as propylene homopolymer, ethylene-propylene block 
copolymers, and ethylene-propylene random copolymers, and mixtures thereof. Of these, a resin containing 
at least either of an ethylene-propylene block copolymer and an ethylene-propylene random copolymer is 
especially preferred from the standpoint of attaining Improved coating affinity. 

The unmodified polyolefin resin generally has a flexural modulus of 1 ,000 kg/cm^ or more. 

55 The ethylene content in the ethylene-propylene random copolymer is preferably 20% by weight or 
lower. If the ethylene content exceeds 20% by weight, heat resistance tends to be impaired. From the 
standpoint of a balance between heat resistance and flexural modulus, the ethylene content in the ethylene- 
propylene random copolymer is preferably from 3 to 15% by weight, more preferably from 5 to 10% by 
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weight. 

The block copolymer and the random copolymer each may contains, as a comonomer unit, an a-olefin 
other than the ethylene unit and the propylene unit, in such an amount that the effect of the invention is not 
significantly impaired (generally 15% by weight or less, preferably 10% by weight or less based on the total 

5 weight of the monomers constituting the copolymer). Examples of the a-olefin include 1-butene, 3-melhyl-1- 
butene. 4-methyl-1-butene, 4-methyl-1-pentene. 1-hexene, and 1-pentene. 

Examples of the organic peroxide include dibenzoyi peroxide, p-chlorobenzoyi peroxide, dicumyl 
peroxide, di-t-butyl peroxide, t-butyl cumyl peroxide, 1 ,3-bis(t-butylperoxy)isopropylbenzene, 2.5-bis(t-butyl- 
peroxy)-2,5-dimethylhexane, 2,5-bis(t-butylperoxy)-2,5-dlmethy!-3-hexyne, 1 ,1 -bis{t-butylperoxy)-3,3,5- 

10 trimethylcyclohexane, and t-butyl peroxybenzoate. These compounds may have been diluted with an inert 
substance such as a plasticizer, calcium carbonate, white carbon, or the like. The amount of the organic 
peroxide to be used may be from 0.01 to 3 parts by weight per 100 parts by weight of the polyolefin resin. 
Preferably, the amount thereof is 0.2 part by weight or more for the purpose of increasing the graft amount 
of the modifying agent, and it is 2 parts by weight or less for preventing the polyolefin resin from 

75 undergoing excessive crosslinking or for preventing a molecular weight decrease. 

Examples of the unsaturated hydroxy group-containing compound which may be employed as a 
modifying agent include hydroxyethyl acrylate. hydroxyethyl methacrylate, hydroxypropyl acrylate. hydrox- 
ypropy) methacrylate, poly(ethylene glycol) monoacrylate, poly(ethylene glycol) monomethacrylate, poly- 
(propylene glycol) monoacrylate, poly{propylene glycol) monomethacrylate, glycerol mono- or diacrylate, 

po glycerol mono- or dimethacrylate, trimethylolpropane mono- or diacrylate, trimethylolpropane mono- or 
riimethacrylate, ethylene glycol monoallyl ether, propylene glycol monoallyl ether, poly(ethylene glycol) 
monoallyl ether. poly(propylene glycol) monoallyl ether, o-, m-, and p-hydroxymethylstyrenes, and mixtures 
thereof. 

In view of easiness of graft modification and especially good coating affinity, hydroxyethyl acrylate, 
^5 hydroxyethyl methacrylate. hydroxypropyl acrylate, hydroxypropyl methacrylate. poly(ethylene glycol) mon- 
oacrylate having an oxyethylene chain polymerization degree of 10 or below. poIy(ethylene glycol) 
monomethacrylate having an oxyethylene chain polymerization degree of 10 or below. poly(propylene 
glycol) monoacrylate having an oxyethylene chain polymerization degree of 10 or below, and poly- 
(propylene glycol) monomethacrylate having an oxyethylene chain polymerization degree of 10 or below are 
30 preferred. 

In another embodiment using the hydroxy group-containing modifying agent, the modified polyolefin 
resin is obtained by a method in which an unmodified polyolefin resin is graft-modified with an unsaturated 
compound not containing a hydroxyl group and a hydroxyl group is then incorporated into the grafted 
unsaturated compound through a chemical reaction. For example, the modified polyolefin resin may be a 
3b resm obtained by graft-modifying a polyolefin resin with an unsaturated dicarboxylic anhydride, e.g., maleic 
anhydride, and then reacting the modified resin with ethanolamine or the like to incorporate a hydroxyl 
group into the resin. 

Examples of the unsaturated carboxylic acid compound as the other modifying agent include acrylic 
acid, methacrylic acid, crotonic acid, maleic acid, fumaric acid, itaconic acid, citraconic acid, tetrahydroph- 

■io thalic acid, norbornene-5,6-dicarboxylic acid, and mixtures thereof. 

In another embodiment using the unsaturated carboxylic acid compound, the modified polyolefin resin 
is obtained by a method in which an unmodified polyolefin resin is graft-modified with an unsaturated 
dicarboxylic anhydride compound and a carboxyl group is then incorporated into the grafted unsaturated 
compound through a chemical reaction. For example, a polyolefin resin is graft-modified with maleic 

45 anhydride and this modified resin is reacted with water or an alcohol, such as methanol, ethanol, propanol, 
or butanol, to incorporate a carboxyl group. Examples of the unsaturated dicarboxylic anhydride compound 
include maleic anhydride, itaconic anhydride, citraconic anhydride, tetrahydrophthalic anhydride, and 
mixtures thereof. As the alcohol, primary, secondary, and tertiary alkyl alcohols are preferably used. 

The amount of these modifying agents incorporated into the modified polyolefin resin may be from 0.1 

50 to 10% by weight, preferably from 1 to 5% by weight, based on the amount of the unmodified polyolefin 
resin used for modification. If the amount thereof is below 0.1% by weight, hydroxyl groups or carboxyl 
groups may not be incorporated in an amount necessary for improvement of coating affinity. As the 
incorporated amount of a modifying agent increases, the hydroxyl group or carboxyl group content in the 
modified polyolefin resin increases. However, if the amount thereof exceeds 10% by weight, properties 

55 other than the coating affinity of the modified polyolefin resin and appearance of the resulting molded 
product may be deteriorated. 

In the resin component in this invention, the content of the modified polyolefin resin may be 100%, but 
it should be at least 1% by weight. The content thereof is preferably 5% by weight or higher, more 
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preferably 10% by weight or higher. If the content thereof is below 1% by weight, coating affinity is 
Insufficient. 

Resin(s) other than the modified polyolefin resin may be contained in the resin component of the 
present invention. Examples include polyolefin resins that have not been graft-modified, i.e., unmodified 
5 polyolefin resins. Specifically, for example, use can be made of the same polyolefin resins as those 
enumerated above as examples usable for graft modification. In view of high heat resistance, crystalline 
polypropylene resins such as propylene homopolymer, ethylene-propylene block copolymers, and ethylene- 
propylene random copolymers, and mixtures thereof are preferably added. Of these, a resin containing at 
least either of an ethylene-propylene block copolymer and an ethylene-propylene random copolymer is 
10 especially preferred from the standpoint of attaining improved coating affinity. 

The ethylene content in the ethylene-propylene random copolymer is preferably 20% by weight or 
lower. If the ethylene content exceeds 20% by weight, heat resistance is impaired. From the standpoint of a 
balance between heat resistance and flexural modulus, the ethylene content In the ethylene-propylene 
random copolymer is preferably from 3 to 15% by weight, more preferably from 5 to 10% by weight. 
IS Examples of unmodified polyolefin resins other than those described above include low-density 
polyethylene, high-density polyethylene, linear low-density polyethylene, polybutene, and copolymers of 
ethylene and other copolymerizable monomers (e.g., vinyl acetate). 

The copolymer rubber contained in the rubber component in the present invention has a flexural 
modulus of less than 1,000 kg/cm^ and is exemplified with an ethylene-a-olefin copolymer rubber, an 
20 isoprene-isobutylene copolymer rubber, and a styrene-based elastomer. 

Examples of the ethylene-o-olefin copolymer rubber include ethylene-propylene copolymer rubbers 
(hereinafter referred to as EPM), ethylene-butene copolymer rubbers (hereinafter referred to as EBM), 
ethylene-propylene-diene copolymer rubbers (hereinafter referred to as EPDM), and mixtures thereof. 

In these copolymer rubbers, the ethylene content may be in the range of more than 20 % by weight to 
25 85% by weight. From the standpoint of enabling the copolymers to show good rubbery properties, the 
ethylene content is preferably from 35 to 75% by weight, more preferably from 45 to 70% by weight. 

Examples of the diene component in EPDM include 1 ,4-pentadiene, 1 ,4-hexadiene, cyctohexadlene, 
dicyclopentadiene, and 5-ethylidene-2-norbornene. 

The ethylene-of-olefin copolymer rubber herein may also be contained in the form of a rubbery block 
3D portion constituting a part of propylene-based block copolymers. In the case, the amount of rubbery block 
portions is regarded as the amount of ethylene-a-olefin copolymer rubber and it can be determined by the 
following method. Five grams of the polymer is dissolved in 500 ml of xylene at 135'C with stirring. After 
20 minutes, the solution is cooled to 25 °C with stirring and then allowed to stand for 30 minutes. The 
resulting precipitate is filtered off with a filter paper. The filtrate solution is evaporated in a nitrogen stream, 
35 and the residue Is dried in a vacuum at 80"C until its weight becomes constant. Thus, the content of a 
polymer soluble in room-temperature xylene is calculated in terms of wt% and taken as the amount of 
rubbery block portions. 

The ethylene-a-olefin copolymer rubber can be either non-crystalline or partially crystalline. However, 
partially crystalline rubbers are desirable from the standpoint of imparting mechanical strength to a 

40 thermoplastic resin composition. The crystallinity of these copolymer rubbers, which is determined by X-ray 
diffraction as described in Journal of Polymer Science. Part A-2, vol. 9, pp. 127-141 (1971), is usually in the 
range of from 0 to 25%, preferably from 2 to 20%, more preferably from 5 to 15%. 

The MFR (measured at 230 'C under a load of 2.16 kg according to JIS K7210) of the ethylene-a-olefin 
copolymer rubber is preferably from 0.001 to 100 g/IOmin. If the MFR thereof exceeds 100 g/IOmin, the 

45 mechanical strength of the molded product of the thermoplastic resin composition may be deteriorated. If it 
is below 0.001 , the resin composition tends to have poor flowability. 

Use of the ethylene-a-olefin copolymer rubber having a broader molecular weight distribution results in 
better coating affinity. Specifically, the ratio of MFR value at 230 'C under 21.6 kg load to MFR value at 
230 "C under 2.16 kg load (hereinafter referred to as HLMFR/MFR) is preferably 20/1 or larger, preferably 

50 30/1 or larger, more preferably 40/1 or larger. A blend of two or more ethylene-a-olefin copolymer rubbers 
having different average molecular weights may be used for an ethylene-a-olefin copolymer rubber having 
such a wide molecular weight distribution. 

Examples of the isoprene-isobutylene copolymer rubber include substantially non-crystalline isoprene- 
isobutylene copolymer rubbers obtained by known methods. These isoprene-isobutylene copolymer rub- 

55 bers have an isoprene content of generally from 0.5 to 10% by weight, preferably from 1 to 4% by weight. 
The isoprene-isobutylene copolymer rubber include those which have been partly substituted by or 
addition-bonded with chlorine, bromine, or the like in an amount of from 0.1 to 3.0% by weight based on the 
rubber. 
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The MFR (measured at 230 under a load of 2.16 kg according to JIS K7210) of the isoprene- 
isobutylene copolymer rubber is preferably from 0.001 to 100 g/lOmin. If the MFR thereof exceeds 100 
g/lOmin. a molded product of the thernnoplastic resin composition tends to have impaired mechanical 
strength. If it is below 0.001 g/IOmin, the resulting resin composition tends to have poor flowability. 
5 Use of the isoprene-isobutylene copolymer rubber broader molecular weight distribution results in better 

coating affinity. Specifically, the ratio HLMFR/MFR is generally 20/1 or larger, preferably 30/1 or larger, 
more preferably 40/1 or larger. In this regard, a blend of two or more isoprene-isobutylene copolymer 
rubbers having different average molecular weights may be used. 

Examples of the styrene-based elastomer include elastomeric, random or block copolymers of a 
10 styrene-type compound (e.g., styrene or a-methylstyrene) and a conjugated diene (e.g., 1 ,3-butadiene or 
isoprene). and hydrogenation products of these copolymers. Of these styrene-based elastomers, block 
copolymers of a styrene-type compound and a conjugated diene compound are preferred. Particularly 
preferred of such block copolymers are those represented by the following general formula: 

A - (B - A>. - B. 
A - (B - A). Of 
B - (A - B,.. . 

*f>*,f:«n A 1^ A t^^ivfTTier block made up of a styrene-type compound, B is a conjugated diene polymer block. 
20 arwi n t<^ *r^^,^^f of 1 to 20. provided that the A block content in the molecule is from 1 to 50% by weight. 

Tfw w«-^;fi' i-.v^ 'f ,-\r)e molecular weight of these copolymers may be from 10.000 to 1,000,000, preferably 
utim sn or»'» t. . p-pO 000. 

S(-« ii». »'-.vnptos of the styrene-based elastomer include styrene-butadiene random copolymers. 
si/ujTMj'-iiCi.^t-nc random copolymers, styrene-conjugated diene block copolymers such as styrene- 
25 buta«i«.:rK.-$tv'^voe tnblock copolymers, styrene-isoprene-styrene triblock copolymers, styrene-butadiene 
radiai boci^ cot*o(vmers in which a polystyrene block constitutes each terminal segment, styrene- isoprene 
radial Vkyzk c wiymers in which a polystyrene block constitutes each terminal segment, styrene-butadiene 
muitotcck cutxjymers, and styrene-isoprene block copolymers, and hydrogenation products of these 
COpo'vrT>of5 

30 Pfctcrrod of these styrene-based elastomers are hydrogenated styrene-conjugated diene block 
COpQJymcrs 

In the rubber component in this invention, the content of the copolymer rubber may be 100%, but it 
shou.d tx) at least 20% by weight. The content thereof is preferably 40% by weight or higher, more 
preferably GCo by weight or higher If the content thereof is below 20% by weight, a thermoplastic resin 
35 composition obtained using the rubber component tends to have impaired mechanical strength. 

The ruober component in this invention may contain, besides the copolymer rubber described above, a 
rubber such as natural rubber or a synthetic rubber (e.g., polyisobutylene) and a softener such as process 
oil. The softener can be incorporated for the purposes of accelerating plasticization of the rubber 
component and improving flowability of the thermoplastic resin composition. This softener may be of any 
40 type selected from the paraffin, naphthene, and aromatic types. 

The resin component and rubber component may further contain ingredients other than those described 
above, such as a resin or rubber other than those enumerated above, a filler, and additives, as long as the 
use of these optional ingredients does not depart from the spirit of the invention. 

Examples of the filler include calcium carbonate, talc, silica, kaolin, clay, diatomaceous earth, calcium 
45 silicate, mica, asbestos, alumina, barium sulfate, aluminum sulfate, calcium sulfate, magnesium carbonate, 
carbon fibers, glass fibers, glass beads, molybdenum sulfide, graphite, and shirasu balloons. Examples of 
additives include a heat stabilizer, weathering stabilizer, colorant, antistatic agent, flame retardant, nucleating 
agent, lubricant, slip agent, anti-blocking agent, and the like. As the heat stabilizer, there may be used 
conventional heat stabilizers of the phenolic, phosphorus, and sulfur types and the like. As the weathering 
50 stabilizer, there may be used such as those of the hindered amine and triazole types and the like. Examples 
of the colorant include carbon black, titanium white, zinc white, red iron oxide, azo compounds, nitroso 
compounds, and phthalocyanine compounds. The antistatic agent, flame retardant, nucleating agent, 
lubricant, slip agent, anti-blocking agent, and the like each may be conventional ones. 

The functional group-terminated oligomer in the present invention is an oligomer which is in the form of 
55 a liquid rubber or a waxy solid and has a functional group at least one end of each molecule thereof. 

Examples of the functional group include hydroxyl group, amino group, carboxyl group, epoxy group, 
and thiol group. The oligomer may contain two or more of these groups as long as the functional groups 
selected do not react with each other. Of these, hydroxyl group or amino group is preferred as the 
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functional group to be contained in the oligomer, from the standpoint of affinity for urethane coatings. 

The number-average molecular weight of the functional group-terminated oligomer is from 300 to 
10,000, preferably from 500 to 8,000, more preferably from 500 to 6,000. If the number-average molecular 
weight thereof exceeds 10,000, incorporation of such an oligomer is Ineffective in improving coating affinity. 

5 Among functional group-terminated oligomers of the above-described kind, those having an unsaturated 
bond within the molecule thereof are commercially available at low cost. The iodine values of such 
oligomers (the number of grams of iodine that adds 100 g of oligomer) are preferably 0 to 50, more 
preferably 0 to 30, most preferably 0 to 10. Molded products of the thermoplastic resin composition having 
a smaller iodine values exhibit better urethane coating adhesion strength especially when peeled as rapidly 

10 as 1 ,000 mm/min. 

These functional group-terminated oligomers may be used alone or as a mixture of two or more thereof. 
Specific examples of the functional group-terminated oligomer In this Invention include poiybutadiene 
(the polymerization mode may be either 1,2- or 1 ,4-addition; in the latter case, the configuration involving 
double bonds may be either cis or trans), polyisoprene, Isobutylene-isoprene copolymers (butyl rubber), 

IS polybutene, butadiene-acrylonitrile copolymers, styrene-butadiene copolymers (which may be either block 
or random), petroleum resins, and products of the partial or complete hydrogenation of these, provided that 
these polymers are oligomers containing a functional group at least one end of each molecule thereof and 
having a number-average molecular weight of 10,000 or below. These oligomers may be copolymerired 
with a polymerizable monomer in such an amount that the performances of the resin composition of the 

?o present invention is not impaired. The resulting oligomers may have a cyclic structure. Examples of the 
polymerizable monomer include 1 ,3-butadiene, 1 ,3-pentadiene. isoprene, chloroprene, 2,3-dimethyl-1.3- 
butadiene, 1-pheny 1-1 ,3-butadiene, piperylene. 2-methylbutene-1 , 2-methyIbutene-2, styrene, vinyltoluene, 
G-methylstyrene, and indene. These copolymers may have been partly or completely hydrogenated. 

These functional group-terminated oligomers can be produced by known methods. Commercially 

y> available products of these oligomers include: hydroxyl group-terminated hydrogenated 1 ,4-polybutadiene 
(trade name "Polytail-H" and "Polytail-HA", manufactured by Mitsubishi Kasei Corporation. Japan); hydroxyl 
group-terminated hydrogenated polyolefin (trade name "Epol". manufactured by Idemitsu Petrochemical 
Co.. Ltd., Japan); hydroxyl group-terminated 1,2-polybutadiene (trade name "NISSO-PB G-1000", manufac- 
tured by Nippon Soda Co., Ltd., Japan); hydroxyl group-terminated hydrogenated 1,2-polybutadiene (trade 

3D name "NISSO-PB GI-1000", manufactured by Nippon Soda Co.. Ltd., Japan); and amino group-terminated 
acrylonitrile-butadiene rubber (trade name "Hycar-ATBN", manufactured by Ube Industries. Ltd., Japan). 
These are easily available and can be advantageously used in this invention. 

The thermoplastic resin composition of the present invention comprises a resin component containing at 
least a modified polyolefin resin which has been graft-modified with an unsaturated hydroxy group- 
s'* containing compound or an unsaturated carboxylic acid, a rubber component containing at least a 
copolymer rubber, and a functional group-terminated oligomer. In such thermoplastic resin composition of 
this invention, the amount of the functional group-terminated oligomer incorporated therein per 100 parts by 
weight of the sum of the resin component and the rubber component Is 0.1 to 20 parts by weight, 
preferably 0.5 to 10 parts by weight, more preferably 1 to 5 parts by weight. If the amount of the oligomer is 

40 less than 0.1 part by weight, the incorporation thereof is Ineffective in improving coating affinity. If the 
amount exceeds 20 parts by weight, bleeding of the oligomer to the surface of molded products becomes 
severe to impair the appearance and surface feeling of the molded products. 

In general, use of a functional group-terminated oligomer in the form of a waxy crystalline solid is 
preferred because this oligomer Is less apt to impair surface feeling even when used in a large quantity. 

45 The waxy crystalline solid preferably has a melting point of 40 to lOO'C when measured by differential 
scanning calorimetry (DSC). 

The amount of the rubber component (b) is 20 to 80 parts by weight, preferably 30 to 70 parts by 
weight, more preferably 40 to 60 parts by weight, per 100 parts by weight of the sum of the resin 
component (a) and the rubber component (b). If the amount of the rubber component is below 20 parts by 

50 weight, sufficient coating affinity cannot be obtained. If the amount thereof exceeds 80 parts by weight, heat 
resistance becomes Insufficient. 

It is desirable from the standpoint of coating affinity that the resin component (a) and the rubber 
component (b) be blended in such a proportion that the amount of hydroxyl groups or carboxyl groups 
contained in the resin component Is 0.01% by weight or more, preferably 0.1% by weight or more, in terms 

65 of the amount of hydroxyethyl methacrylate or acrylic acid, respectively, based on the sum of the 
components (a) and (b). which can be calculated by the following equations (1) and (2). 

Amount of hydroxyl group (wt%) = 130 x A x Y/M (1) 
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Amount of carboxyl group (wt%) = 72 x A' x Y/M (2) 

In equations (1) and (2). A and A* are the numbers of hydroxyl group and carboxyl group, respectively, 

5 contained in one molecule of the modifying agent; Y is an amount (wt%) of the modifying agent based on 
the sum of the components (a) and (b); and M is a molecular weight of the modifying agent 

It is preferred in the present invention that a compound which accelerates reaction between a hydroxyl 
group or a carboxyl group and an isocyanate group (hereinafter referred to as "accelerator") be incor- 
porated in a small amount for the purpose of accelerating the reaction of the hydroxyl or carboxyl groups in 

10 the thermoplastic resin composition with a urethane coating thereby to enhance coating film adhesion 
strength. Examples of the accelerator include an organotin compounds, tertiary amine compounds, lead 
compounds, titanium compounds, cobalt compounds, aluminum compounds, zinc compounds, iron com- 
pounds, alkali metal salts of carboxylic acids, bismuth compounds, or the like. 

Examples of the organotin compound include mono- or di- or trialkyltin carboxylates or alkoxides, such 

75 as dibutyltin dilaurate, dibutyltin distearate, dibutyltin maleate, dibutyltin dioctylmaleate, dibutyltin diacetate, 
dibutyltin 2-ethylhexanoate, tributyltin acetate, and dibutyltin dibutoxide, and tetraalkyldistannoxane com- 
pounds such as tetrabutyl-1,3-diacetoxydistannoxane. The alkyi groups herein mean straight-chain or 
branched hydrocarbon groups having from 1 to 30 carbon atoms, which may contain an unsaturated bond. 
Other useful organotin compounds are dibutyltin bis(acetylacetonate), di-2-ethylhexyltin oxide, and the like. 

20 Examples of the tertiary amine include tetraalkylethylenediamines, N.N-dialkylbenzylamines. N,N- 
dialkylanilines. N.N-dialkylethanotamines, 1 ,4-diazabicyclo[2.2.2]octane, 1 ,8-diazabicyclo[5,4.0]-7-undecene. 
and N,N-dialkylaminopyrldines. The alkyI groups herein mean straight-chain or branched hydrocarbon 
groups having from 1 to 30 carbon atoms, which may contain an unsaturated bond. 

Examples of the lead compound include lead benzoate. lead octylate. lead stearate, and lead oleate. 

25 Examples of the titanium compound include tetra(2-ethylhexyl) titanate, tetrabutyl titanate, and tetrapropyl 
titanate. Examples of the cobalt compound include cobalt naphthenate. cobalt octylate. cobalt benzoate, 
cobalt oleate, and cobalt stearate. Examples of the aluminum compound include aluminum acetate, 
aluminum oleate, aluminum propoxide, aluminum butoxide, and aluminum stearate. Examples of the zinc 
compound include zinc naphthenate, zinc octylate, zinc oleate, and zinc stearate. Examples of the iron 

30 compound include iron octylate, iron oleate, iron stearate, iron acetylacetonate, and iron chloride. Examples 
of the alkali metal salt of carboxylic acid include lithium, sodium, potassium, rubidium, or cesium salts of 
carboxylic acids such as acetic acid, propionic acid, oleic acid, stearic acid, and benzoic acid. Examples of 
the bismuth compound include bismuth nitrate and bismuth acetate. Besides the above-enumerated 
compounds, examples of the accelerator further include those described in J. Appl. Polym. Sci. , Vol.4, 

35 No.1 1, pp.207-21 1 (1960). These compounds may also be used as a mixture of two or more thereof. 

The accelerator may be incorporated generally In an amount of from 0.005 to 10 parts by weight, 
preferably from 0.02 to 5 parts by weight, more preferably from 0.05 to 3 parts by weight, per 100 parts by 
weight of the sum of the resin component (a) and the rubber component (b). If the amount of the 
accelerator incorporated is below 0.005 part by weight, the effect of the accelerator is insufficient. Amounts 

40 thereof exceeding 10 parts by weight are disadvantageous because the effect of accelerator incorporation 
cannot be enhanced and adverse effects such as bleeding may occur. 

The thermoplastic resin composition of the present invention can be prepared by mixing beforehand a 
resin component containing the above-described modified polyolefin resin with a copolymer rubber- 
containing rubber component and a functional group-terminated oligomer (if required, further with an 

45 accelerator of any of the above-described kinds) by means of a Henschel mixer or the like, and then 
kneading the mixture with heating using a mixing machine such as an ordinary twin-screw extruder, single- 
screw extruder, or Banbury mixer. 

The kneading temperature is desirably not lower than the softening point of the polyolefin resin used. It 
is generally between 100 and 300 "C. The thermoplastic resin composition of this invention can also be 

50 prepared by a method in which a polyolefin resin is graft-modified using an extruder, and after completion 
of the graft reaction, a copolymer rubber and a functional group-terminated oligomer are subsequently fed 
to the extruder from a side feed disposed in the middle part of the extruder. 

The thus-obtained thermoplastic resin composition can be molded by an ordinary molding technique 
such as extrusion, injection molding, press molding, or the like. By coating these molded products for 

55 coloring or surface protection, coated products are obtained. The coating material used here may be acrylic 
or urethane or of other types, preferably urethane, and the urethane type coating material may be of either 
the two-pack type or the one-pack type. Besides urethane coatings, any coating material having affinity for 
such functional groups as hydroxyl group and amino group can be used. 
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For applying such a coating material, ordinarily employed techniques can be used. For example, use 
may be made of coating with a spray gun, coating with a brush, or coating with a roll coater. 

The thickness of coating film can be varied depending on intended use of the molded product, and is 
not particularly limited. However, it is usually in the range of from 1 um to 500 (xm on a dry basis. 

5 The coated product obtained using the thermoplastic resin composition of this invention has good 

appearance and excellent surface physical properties. Although abrasion resistance, scratch resistance, and 
similar properties of uncoated molded products obtained using the thermoplastic resin composition of this 
invention are not always sufficient because the products are composed wainly of a polyoiefin resin, the 
appearance and surface physical properties of the products are greatly improved by coating. 

10 The thus-produced coated products can be utilized as various kinds of industrial parts such as, for 
example, exterior automotive parts including bumpers, corner bumpers, bumper air dam skirts, mudguards, 
side moldings, wheel caps, spoilers, side steps, and door mirror bases, interior automotive parts including 
instrument panels, levers, knobs, dashboards, and door liners, electric appliances including connectors, cap 
plugs, electric vacuum bottles, refrigerators, lighting apparatus, audio devices, and OA machines and 

75 devices, and miscellaneous daily necessaries including cupboards and chests. 

The present invention will be explained below in more detail with reference to the following examples, 
but the invention is not construed as being limited thereto. In these examples, the following measuring 
methods, resins, and other materials were used. 
MFR; 

20 JIS K7210 (load 2.16 kg. 230 'C) 

HLMFR: 

JIS K721 0 (load 21 .6 kg, 230 ' C) 
Modified Polyoiefin Resins: 

25 

PP1: 

2-Hydroxyetyl methacrylate (hereinafter abbreviated as "HEMA")-modified propylene homopolymer (as 
obtained in Synthesis Example 1 given later) 
PP2: 

30 HEMA-modified ethylene-propylene random copolymer (as obtained in Synthesis Example 2 given 
later) 
PP3; 

Hydroxyl group-containing propylene oligomer ("MPX1201"; manufactured by Sanyo Chemical Indus- 
tries, Ltd.. Japan; number-average molecular weight, 4,000; hydroxyl number, 15 mgKOH/g; 3.6 wt% in 
35 terms of HEM A content) 
PP4: 

HEMA-modified propylene homopolymer (MFR, 20.0 g/IOmin; HEMA, 1.6 wt%) 
PP5: 

HEMA-modified ethylene-propylene random copolymer (MFR, 100 g/IOmin; ethylene content, 7 wt%; 
40 HEMA, 1.6 wt%) 
PP6: 

Hydroxyl group-containing propylene oligomer ("MPX120H"; manufactured by Sanyo Chemical Indus- 
tries, Ltd.; number-average molecular weight, 15,000; hydroxyl number, 15 mgKOH/g; 3.6 wt% in terms of 
HEMA content) 
45 PP7: 

Acrylic acid-modified propylene homopolymer (MFR, 20.0 g/IOmin; acrylic acid, 6 wt%) 
PP8: 

Acrylic acid-modified ethylene-propylene random copolymer (MFR, 100 g/IOmin; ethylene content, 7 
wt%, acrylic acid, 6 wt%) 

50 

Copolymer Rubbers : 
EPMl: 

Ethylene-propylene rubber (MFR, 1.0 g/10min; HLMFR/MFR = 43; ethylene content, 62 wt%) 
55 EPM2: 

Ethylene-propylene rubber (MFR, 0.01 g/IOmin; HLMFR/MFR = 53: ethylene content 62 wt%) 
EPM3: 

Oil-extended ethylene-propylene rubber (extending oil amount, 10%; MFR, 2.0 g/lOmin; 



9 



EP 0 562 582 A1 



HLMFa'MFR = 45; ethylene content. 62 wt%) 
IIR: 

Isoprene-isobutylene copolymer rubber ("JSR Butyl 365"; nnanufactured by Japan Synthetic Rubber 
Co.. Ltd.; MFR. 1.0 g/IOmin; HLMFR/MFR = 90) 
5 SEES: 

Hydrogenated styrene-butadiene-styrene triblock copolymer (styrene content. 29 wt%; MFR, 2.0 
g/10min) 
SEPS1: 

Hydrogenated styrene-isoprene-styrene triblock copolymer (styrene content, 30 wt%; MFR. 30 
10 g/10mln) 
SEPS2: 

Hydrogenated styrene-isoprene-styrene triblock copolymer (styrene content, 13 wt%; MFR 2.7 
g/lOmin) 

IS Functional Group-Terminated Oligomers: 



HTBR1: 

Both end-hydroxylated, liquid 1 ,2-polybutadiene (1,2-bond, 92%; number-average molecular weight, 
1 ,350; iodine value, 400; average hydroxyl group number, 1 .6 per molecule) 
20 HTBR2: 

Both end-hydroxylated. liquid 1 ,2-polybutadiene (1,2-bond. 92%; number-average molecular weight, 
3,000; iodine value, 400; average hydroxyl group number, 1.6 per molecule) 
HTBR3: 

Both end-hydroxylated, liquid 1 ,4-polybutadlene {1.4-bond. 80%; number-average molecular weight. 
25 1 ,200; iodine value, 400; hydroxyl number, 46.6 mgKOH/g) 
HTBR4: 

Both end-hydroxylated, hydrogenated, liquid 1 ,2-polybutadiene (1,2-bond, 92%; number-average molec- 
ular weight, 1,400; iodine value. 10.3; average hydroxyl group number. 1.6 per molecule) 
HTBR5: 

30 Both end-hydroxylated, hydrogenated, waxy 1 ,4-polybutadiene (1,4-bond, 80%; number-average molec- 
ular weight, 2,800; iodine value, 1.5; average hydroxyl group number, 2.3 per molecule; melting point, 
72.5 'C (measured at the heating rate of lO'C/min by DSC7 manufactured by PERKIN-ELMER CO.)) 
HTBR6: 

Both end-hydroxylated, hydrogenated, liquid 1 ,4-polybutadiene (1,4-bond, 80%; number-average molec- 
35 ular weight, 2,200; iodine value, 1.5; average hydroxyl group number, 2.3 per molecule) 
HTBR7: 

Both end-hydroxylated, hydrogenated. liquid polyolefin (number-average molecular weight, 2,500; iodine 
value, 8; average hydroxyl group number, 2.3 per molecule) 
HTBR8: 

40 Both end-hydroxylated, hydrogenated, liquid 1 ,2-polybutadiene (1,2-bond, 92%; number-average molec- 
ular weight, 3,000; iodine value, 10.3; average hydroxy} group number, 1.6 per molecule) 
ATBN: 

Both end-aminated butadiene-nitrile rubber (acrylonitrile content, 16.5%; number-average molecular 
weight, 4,000; iodine value, 330; amine equivalent, 900) 

45 

Synthesis Example 1 (Syntheses of PP1) 



50 



Propylene homopolymer (MFR, 0.5 g/IOmin) 
HEMA 

2,5-Bis(t-butylperoxy)-2.5-dimethylhexane (hereinafter abbreviated as "PO") 



100 parts by weight 
4 parts by weight 
1 part by weight 



A mixture of the above ingredients was kneaded at 180*0 by means of a twin-screw extruder to 
55 conduct graft modification. The modified polyolefin resin thus obtained had a grafted HEMA amount of 1 .5 
wt% and an MFR of 130 g/IOmin. 
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Synthesis Example 2 (Synthesis of PP2) 



Ethylene-propylene random copolymer (MFR, 0.1 g/IOmin; ethylene content, 7 wt%! 

HEMA 

PO 



1 00 parts by weight 
4 parts by weight 
1 part by weight 



A mixture of the above ingredients was kneaded at 180'C by means of a twin-screw extruder to 
10 conduct graft modification. The modified polyolefin resin thus obtained had a grafted HEMA amount of 1 .5 
wt% and an MFR of 130 g/IOmin. 



EXAMPLES 1 TO 29 AND COMPARATIVE EXAMPLES 1 TO 3 



75 Preparation of Thermoplastic Resin Composition: 



According to the formulations (parts by weight) shown in Table 1, the above-described modified 
polyolefin resins were mixed with ethylene-a-olefin copolymer rubbers, functional group- terminated 
oligomers, and compounds accelerating a reaction with an isocyanate group (accelerators). The mixtures 
20 each was kneaded at 180°C using a twin-screw extruder to obtain thermoplastic resin compositions. The 
thus-obtained thermoplastic resin compositions were coated as follows. 



Evaluation of Coating affinity: 



25 A two-pack urethane coating (R-278, manufactured by Nippon Bee Chemical Co., Ltd.. Japan) was 
used. As samples, 2 mm-thick injection-molded flat plates of the thermoplastic resin compositions were 
used. The surface of each flat plate was wiped with isopropyl alcohol and the coating was then applied 
thereon at a coating film thickness of about 100 urn. The coated plates were subjected to a peel test in 
which the coating film was cut into a width of 10 mm and 180-degree peeling was conducted at the peel 

30 angle of 180* and the peel rates of 50 mm/min and 1,000 mm/min. The coating adhesion strengths of the 
coated products are shown in Table 1 . 
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55 EXAMPLES 30 TO 59 AND COMPARATIVE EXAMPLES 4 TO 6 

Thermoplastic resin compositions were obtained in the same manner as in Example 1 except that the 
modified polyolefin resin and accelerator used in Example 1 were changed as shown in Table 2. The thus- 
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obtained thermoplastic resin compositions were coated and evaluated for coating adhesion strength, in the 
same manner as in Exam pie 1 . The results obtained are shown in Table 2. 
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EXAMPLES 60 TO 84 AND COMPARATIVE EXAMPLES 7 TO 9 

Thermoplastic resin compositions were obtained in the same manner as in Example 1 except that the 
55 modified polyolefin resin used in Example 1 was changed as shown in Table 3. The thus-obtained 
thermoplastic resin compositions were coated and evaluated for coating adhesion strength, In the same 
manner as in Example 1 . The results obtained are shown in Table 3. 
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EXAMPLES 85 TO 108 AND COMPARATIVE EXAMPLES 10 TO 12 



Thermoplastic resin compositions were obtained in the same manner as in Example 1 except that the 
55 copolymer rubber used in Example 1 was changed as shown in Table 4. The thus-obtained thermoplastic 
resin compositions were coated and evaluated for coating adhesion strength, in the same manner as in 
Example 1 . The results obtained are summarized in Table 4. 
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While the invention has been described in detail and with reference to specific embodiments thereof, it 
55 will be apparent to one skilled in the art that various changes and modifications can be made therein without 
departing from the spirit and scope thereof. 



21 



EP 0 562 582 A1 



Claims 

1. A thermoplastic resin composition which comprises: 

(a) from 20 to 80 parts by weight of a resin component containing a modified polyolefin resin which 
has been graft-modified with an unsaturated hydroxy group-containing compound or an unsaturated 
carboxylic acid, 

(b) from 80 to 20 parts by weight of a rubber component containing a copolymer rubber, and 

(c) a functional group-terminated oligomer in an amount of from 0.1 to 20 parts by weight per 100 
parts by weight of the sum of components (a) and (b). 

2. The composition as claimed in claim 1 , wherein said component (a) contains a modified polyolefin resin 
graft-modified with an unsaturated hydroxy group-containing compound. 

3. The composition as claimed in claim 2, wherein the amount of hydroxy! groups contained in the 
unsaturated hydroxy compound incorporated in the modified polyolefin resin Is 0.01% by weight or 
more in terms of the amount of hydroxyethyl methacrylate based on the sum of the resin components 
(a) and (b). 

4. The composition as claimed in claim 1 . wherein said component (a) contains a modified polyolefin resin 
graft-modified with an unsaturated carboxylic acid. 

5. The composition as claimed in claim 4, wherein the amount of carboxyl groups contained in the 
unsaturated carboxylic acid incorporated in the modified polyolefin resin is 0.01 % by weight or more in 
terms of the amount of acrylic acid based on the sum of components (a) and (b). 

6. The composition as claimed in claim 1. wherein said component (b) contains an ethylene-a-olefin 
copolymer rubber. 

7. The composition as claimed in claim 2. wherein said component (b) contains an ethylene-a-olefin 
copolymer rubber. 

8. The composition as claimed in claim 4. wherein said component (b) contains an ethylene-a-olefin 
copolymer rubber. 

9. The composition as claimed in claim 1, wherein said component (b) contains an isoprene-isobutylene 
copolymer rubber. 

10. The composition as claimed in claim 2, wherein said component (b) contains an isoprene-isobutylene 
copolymer rubber. 

11. The composition as claimed in claim 4, wherein said component (b) contains an isoprene-isobutylene 
copolymer rubber. 

12. The composition as claimed in claim 1, wherein said functional group-terminated oligomer has an 
iodine value of 50 or less. 

13. The compound as claimed in claim 1, wherein said functional group-terminated oligomer has a melting 
point of 40 to 100' C. 

14. The composition as claimed in claim 1, which further comprises (d) a compound which accelerates the 
reaction of a hydroxyl group or a carboxyl group with an isocyanate group in an amount of from 0.005 
to 10 parts by weight per 100 parts by weight of the sum of components (a) and (b), said compound (d) 
being at least one member selected from the group consisting of an organotin compound, a tertiary 
amine compound, a lead compound, a titanium compound, a cobalt compound, an aluminum com- 
pound, a zinc compound, an Iron compound, an alkali metal salt of a carboxylic acid, and a bismuth 
compound. 
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15. The composition as claimed in claim 2, which further comprises (d) a compound which accelerates the 
reaction of a hydroxy! group or a carboxyl group with an isocyanate group in an amount of from 0.005 
to 10 parts by weight per 100 parts by weight of the sum of components (a) and (b), said compound (d) 
being at least one member selected from the group consisting of an organotin compound, a tertiary 

5 amine compound, a lead compound, a titanium compound, a cobalt compound, an aluminum com- 

pound, a zinc compound, an iron compound, an alkali metal salt of a carboxylic acid, and a bismuth 
compound. 

16. The composition as claimed in claim 4, which further comprises (d) a compound which accelerates the 
TO reaction of a hydroxy! group or a carboxyl group with an isocyanate group in an amount of from 0.005 

to 10 parts by weight per 100 parts by weight of the sum of components (a) and (b), said compound (d) 
being at least one member selected from the group consisting of an organotin compound, a tertiary 
amine compound, a lead compound, a titanium compound, a cobalt compound, an aluminum com- 
pound, a zinc compound, an iron compound, an alkali metal salt of a carboxylic acid, and a bismuth 
15 compound. 

17. A coated product produced by applying a urethane coating on a molded product obtained from a 
thermoplastic resin composition which comprises: 

(a) from 20 to 80 parts by weight of a resin component containing a modified polyolefin resin which 
20 has been graft-modified with an unsaturated hydroxy group-containing compound or an unsaturated 

carboxylic acid. 

(b) from 80 to 20 parts by weight of a rubber component containing a copolymer rubber, and 

(c) a functional group-terminated oligomer in an amount of from 0.1 to 20 parts by weight per 100 
parts by weight of the sum of components (a) and (b). 
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